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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS
CUSTOM HOUSE—2 D & CHESTNUT STREETS /
PHILADELPHIA, PENNSYLVANIA 18106

1IN AEPLY REFER TO

APEN-N
N 15 MAY 1981

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, New Jersey 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Alcyon Lake Dam in Gloucester
County, New Jersey which has been prepared under authorization of the Dam
Inspection Act, Public Law 92-367. A brief assessment of the dam's
condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Alcyon Lake Dam, a high hazard potential Structure,
is judged to be in fair overall condition. The dam's spillways are
considered 1nadequate because a flow equivalent to 10 percent of the
Spillway Design Flood - SDF - would cause the dam to be overtopped. (The
SDF, in this instance, is one half of the Probable Maximum Flood). The
decision to consider the spillways “inadequate" instead of "“seriously
inadequate" is based on the aetermination that dam failure resulting from
overtopping would not significantly increase the hazard to loss of life
aownstream from the dam from that which would exist just before overtopping
failure. To ensure adequacy of the structure, the following actions, as a
minimum, are recommended:

a. The spillways' adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of approval
of this report. Within three months of the consultant's findings remedial
measures to ensure spillway adequacy should be initiated. In the interim, a
agetailed emergency operation plan and warning system should be promptly
developed. Also, during periods of unusually heavy precipitation, around
the clock surveiilance should be provided.

b. MWithin twel:e months from the date of approval of this report, the
toliowing remedial actions should be completed:

(1) The downstream slopes in the vicinity of the main spillway
wingwails and the auxiliary spitlway outlet should be regraded and further
protected with a slope paving.




NAPEN-N
Honorable Brendan T. Byrne

_ (2) Place riprap in the spillway outfalls and stilling basin to
< iessen the undercutting potential.

(3) Rebuild and/or stabilize the CMP road drains at their outlet
ends.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New Jersey
Department of Environmental Protection, the designated State Office contact
for this program. Within five days of the date of this letter, a copy will |
also be sent to Congressman Florio of the First District. Under the i
provision of the Freedom of Information Act, the inspection report will be

subject to release by this office, upon request, five days after the date of )
this letter. }

Additional copies of this report may be obtained from the National Technical
Information Services (NTIS), Springfield, Virginia 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for NTIS
to have copies of the report avaiiable.

An important aspect of the Dam Inspection Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
impiement our recomnendations.

Sincerely,
1 Incl C: JAMES G. iON
As stated Colonel, Corps of Engineers

Distract Engineer

Copies furnished:
Mr. Dirk C. Hofman, P.E., Deputy Director !
Divasion of Water Resources !
N.J. Dept. of Environmental Protection
P.0. Box CND29

Trenton, NJ 08625

Mr. John O'Dowd, Acting Chief

Bureau of Flood Plain Regulation
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNU29
Trenton, NJ 08625




ALCYON LAKE DAM (NJO0427)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 4 December 1979 and 10 January 1980 by Louis Berger
and Associates, Inc., under contract to the State of New Jersey. The State,
under agreement with the U.S. Army Engineer District, Philadelphia, had this
inspection performed in accordance with the National Dam Inspection Act,
Public Law 92-367.

Alcyon Lake Dam, a high hazard potential structure, is judged to be in fair
overall condition. The dam's spi)lways are considered inadequate because a
flow equivalont to 10 percent of the Spillway Design Flood - SDF - would
cause the dam to be overtopped. {(The SDF, in this instance, is one half of
the Probable Maximum Flood). The decision to consider the spillways
*inadequate" instead of "seriously inadequate" is based on the determination
that dam failure resulting from overtopping would not significantly increase
the hazard to loss of life downstream from the dam from that which would
exist just before overtopping failure. To ensure adequacy of the structure,
the following actions, as a minimum, are recommended:

a. The spillways' adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures and studies within six months from the date of approval
of this report. Within three months of the consultant's findings remedial
measures to ensure spillway adequacy should be initiated. 1In the interim, a
detailed emergency operation plan and warning system should be promptly
developed. Also, during periods of unusually heavy precipitation, around
the clock surveillance should be provided.

b. Within twelve months from the date of approval of this report, the
following remedial actions should be completed:

(1) The downstream slopes in the vicinity of the main spillway
wingwalls and the auxiliary spillway outlet should be regraded and further
protected with a siope paving.

(2) Place riprap in the spillway outfalls and stilling basin to
lessen the undercutting potential.

(3) Rebuild and/or stabilize the CMP road drains at their outlet

APPROVED e 2 Fn
JRES G 70N

Colone™ Corps of Engineers
District Engineer

DATE: /.5’//7/2&7 V274

ends.
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PHASE 1 NNV
NA'PTTONAL DAM INSPECTION PROGRAM

Name of Dam: A]cypn_Lag9‘pam Fed 1D# NJ 00427 and
NJ_ID# 369

State lTocated New Jersey

County Located _ Gloucester N
Coordinates Laf. 3943.9 - Lona. 7508.5
Stream Chestnut Br. - Mantua Creeck

Dates of Inspection 4 Dec. 79 & 10 Jdan. 80

ASSESSMENT O
GENERAL CONDITIONS

Alcyon Lake Dam s assessed to he in a fair overall condit jon
althouagh additional hydroloqgic/bydrountic studies chould bhe
undertaken in the future to ascertain what improvesents can be
made to the inadequate spillway. The roadway embhankmen!
portion of the dar is of moderate structural concern and the
spillway culvert is believed to be in an adequate structural
condition. Remedial actions to be undertaken in the future
include 1) protect the carth slopes alona the downstream
wingwalls with additional slope paving, 2) rebuild the catch
basin outlets along the roadway gutters 3) remove all dead
treces and root systems from the cmbankment and place riprap
in the main spillway outfall.

The capacity of the spiltlway will accoommodate only 97 of the
0.5 PMF design flood and is assessed as inadequate, although
not secriously inadequate as failure from overtopping would not
significantly increase the hazard to loss of 1ife downstream
from that which would exist qjust before overtopping fatluare,

ol

: LCJL - e
Rudolph’ Wrubel
Vice President
Louis Berger & Associates, Inc.
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PREFACE

This report is prepared under quidance contained in the
Recomme nded Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these gquidelines may be
obtained from the Office of Chief of Engineers, Washinaton,
D.C. 20314. The purpose of Phase I investigation 1is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation, and analyses involving
topoar aphic mappina, subswur face investigations, testina, and
detailed computational evaluations are beyond the scope of a
Phase I investiacation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. It 1is important to note
that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and is
evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to
represent the condition of the dam at some point in the
future. Only through continued care and inspection can
there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydroloaic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based on
the estimated "Probable Maximum Flood" for the reaion
(areatest reasonably possihle storm runoff), or fractions
thereof. The test flood provides a measwe of relative
spillway capacity and serves as an aid in determining the
need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and
the downstream damage potential.




PHASE I INSPRCTION REPORT
NATIONAL DAM TN TION PROGRAM
NAME OF DAM:  ALCYON LAKE DAM FED ID# NJ 00427

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a.

Authority

This report is authorized by the Dam Inspection Act,
Public Law 92~367, and has been prepared in accor-
dance with Contract FPM-36 hetween Louls Berger &
Associates, Inc. and the State of New Jersey and itc
Department of Envirommental Protection, Division of
Water Resources. The State, in turn, is under
aareement with the U.S. Army Engineer District,
Philadelphia, to have this inspection per formed.

Purpose of Inspection

The purpose of this inspection is to evaluate the
structur al and hydraulic condition of the Alcyvon
Lake Dam and appurtenant structures, and to de-
termine if the dam constitutes a hazard to human
life or property.

1.2 DESCRIPTION OF PROJECT

Q.

Description of Dam and Appurtenances

Alcyon Lake Dam is a roadway embankment structure
about 480 feet 1In length with a bridged spillway.

The asphalt-paved West Holly Avenue, approximately

30 feet wide, runs alono the crest of the dam. The
splllway is a concrete three-sided drop inlet struc-
ture with two 3'-6" wide wood gates in the front
section. The dam has a maximum height of 12 fecet

and 2H:1V side slopes except for a portion alona the
upstream face wherce concrcte bulkheads have becen
constructed. The dam has a 5 foot diameter auxiliary
outlet near the left abutment. A shoreline perimeter
dike extends along the right shoreline of the
reservoir.

Location
Alcyon Lake Dam is located in the Borouah of Pitman,

Gloucester County, New Jersey. The dam lies on West
Holly Avenue approximately one mile west of its

&
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intersection with the Woodhury-Classhoro Road (Route
553).

Size Classification

The maximum height of the dam is approximately 12
feet and the maximum storage is 150 acre-feet.
Therefore the dam is placed in the small size
category as defined by the Recommended Guidelines
for Safety Inspection of Dams (total impoundment
less than 1,000 acre-feet).

Hazard Classification

Based on Corps of Enginecrs criteria and the factk
that in the event of a failure, severe demaae could
occur to several downstream properties toagether with
a potential for loss of more than a few lives, the
dam is classified as a hich hazard. Immediately
below the dam lies a lumber vard which would be
directly in the path of any flood. Fur ther, there
are sewer, gas and water lines within the embankment
which would be disrupted by any serious breachino.

Ownership

The roadway embankment and spillway culvert are the
property of Gloucester County Road Department which
is located on N, Delsea Drive in Clayton, N.J. 08312.
However, the original 1941 dam application permit was
filed by Alcyon Park Inc. and subsequent repairs
were undertaken by that company who originally owned
and maintained the lake. Subsequently, the Borough
of Pitman has reputedly taken ownership of the
spillways and lake bottom. The County may own part
of the spillway as the exact position edge of County
Right-of-Way could not be determined. Aadditionally,
the Town of Glassboro operates the dam. Thus, it
appears there may be joint ownership.

Purposc of Dam

The dam impounds an artificial lake which is used
solely for public recreaticn.

Design and Construction History

Little is known of the dam's early history except
that the present auxiliary spillway contains remains
of a pre-World War I powcr turbinc and penstock.

The stone masorry foundations are still visible. This
turbine provided water power for the adjacent lumber

¥




vard until World war II. The main spillway bridge
was erected in 1928 under the supervision of Mr.
William C. Cattell, the County Engineer and major
alterations were made in 1959 by his successor, Mr.
William Baum. The dam was seriously hreached in
September 1940 and repaired the next year when a
perimeter dike was installed along the easterly
shoreline and timber sheeting, additional fill and
roadway curhs and inlets were built alona the
upstream crest. Portions of the spillway winawalls
were reputedly rebuilt in about 1950 but there is no
evidence of the extent of these repairs. Durina a
storm in 1965, a great deal of the embankment was
again washed away and repaired but there were no
records of this reconstruction

Normal Operating Procedures

The spillway is operated and maintained by the
Borough of Pitman while the County Mosquito
Commission maintains the downstream channel. (see
Section 4).

1.3 PERTINENT DATA

a.

Drainage Area

The drainage area for Alcyon Lake Dam is 4.0 square
miles.

Discharge of Damsite

Spillway capacity at maximum pool (top of dam)
elevation - 632 cfs

Elevation (Ft. above MSL)

Top of dam (max. pool) - 87.0
Recreation pool (spillwav crest) - 84.0
Streambed at centerline of dam - 75+ (paved invert)

Reservoir

Length of maximum pool - 4,500 fect
Length of recreation ol - 2,500 feet

Storage (acre-feet)

Maximum pool (top of dam) - 150
Recreation pool - 66

= e, s o %2




Reservoir Sur face ( jr <7 |

Maximum pool - 37
Recreation pool - 19

Dam

Type - earth embankment with concrete spillway
Length - 480 feet

Height - 12 feet

Top width - 40 feet (varies)

Side slopes = 2H:1V (varies)

Zoning and core - unknown

Diversion and Regulatina Tunnel -~ None

Spillway

Type — three-sided narrow crested weir &
drop inlet
Length - 35 feet (effective length - 30 feet)
Crest elevation -~ 84.0 M,S.L.
U/S channel - main reservolir
D/S channel - Chestnut Br. natural channel &

auxiliary spillway raceway

Requlating QOulets

Type - 3'-6" wide x 8' high timber stoplogs in
main spillway plus 8' wide stoploas in
auxiliary spillway.

ettt bt i . " o iabardin
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SECTION 2 - ENGINKEERING DATA

DESIGN

The only desian plans availahble were the original 1928
foundation plan of the mailn spillway and the 1941
reconstruction which was prepared by Mr. H.C. Chute, P.E.
These indicated the overall heiaht and geometrv of the
embankment and the extent of the upstream croest
reconstruction. It appears that about 100 fret of the
embankment was washed out in the 1940 flood bhut the
spillwav was not heavily daraged. According to Divicion
of Water Resources records, the concrete inlet and
culvert are surrounded by a timher cofferdam. No desian
analyses or records of any subsurface ilnvestlaations were
located. The mredominant soils in the vicinity aro
composed of recent alluvium sands and silts with
discontinuous, interminagled lavers of clav and
considerable amountz of ora-nic material. The Bridageton
alluvium overlies swampy deposits which are generally
encountered at depths less than ten feet. Below this are
Cohansey, Kirkwood and Pennsauken sands, extendina down
to bedrock. Drainage of the foundation soils is usually
poor and the depth to hedrock is areater than 50 feet.

The reinforced concrete arch culvert is typical of the
type designed by Mr. William Cattell, the Countv
Engineer, in the 1920's and 30's and bears the County
identification No., 6-1-1. The culvert is heavily
reinforced but no details were availahle regarding the
main steel in the structural arch. No plans or details of
the auxiliary spillway concrete inlet or pipe were
available. It was noted that they appear considerably
~lder than the main spillwav.

CONSTRUCTION

No data was located reagardina who accomplished the
initial construction or what records were kept. As
portions of the dam have been in private ownership, it is
doubtful if any additional records are readily availahle
other than those at the DNDivision of Water Resources.

OPERATION
The dam has operated as an uncontrolled overflow facility

with infreqguent regulation of the lake level by uge of
the 3'-6" wide sluice gates (sece Section 4).

E— —Wﬂ.&a.‘- i ot s T ik e s o <




2.4 FEVALUATION

a. Availability

In the opinion of the inspection team, sufficient
enadinecrina data is availahle to determine the
structural adequacy of the two spillways. No data
was acquired upon which to base an assessment with
reagards to the embankment composition or zonina.
However, except for the zone immediately to each
side of the spillway, this 1s not particularly
relevant as the embankment is extremely wide in
relation to its helght,

b. Adequacy
The engincering data relatinag to the dam is reaarded
as adequate to render the followina assessment

without recourse to gatherinag further information.

c. Validity .

The validity of the data is not challenced as the
inspection revealed it exists substantially as
desioned and recorded.

— k- -
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SECTION 3 - VISUAL 1INSPECTION

General

Visual inspections were conducted on December 4,
1979 and Janua v 10, 14980 at which time a stable
reservoir cond.fiton was maintained. The tops of the
flashhoards at the main spillway and the stoploas at
the auxiliary penstock inlet are at rouahly the same
elevation an! were dischargina about 2 inches of
flow.

r 3.1 FINDINGS
l a.

t

1 b

[Yam

The roadway embankment which forms the major portion
of the dam was fouand to he 1n a stable condition.

he low point of the road profile 15 located to the
riaht of the mairn spillwav and 1t was noted that any
flows over the crest could be concentrated in this
area.  irocedinet towards the left abutment zone,
the crest riccer aproximately two fect, The roadway
10 asphalt paved and i 1n good conditiaon althouah
rae choulders are eroded and slouahed of f near the
edaees, The ardeclones sre jrreaular and theroe i
come erosion at the downstream winawalls, There i
A sahstantial o oarount of hroken concrete rijprap
Placed atora the apstryeam face and low taimiber
pualkbesd o the rlant of the marn spallwav.  Ther o
are ceveral 2 to 6 anch trecs and brush with a
chartnlinty fence 1notalled alona sections of the dom
(e apperded photoaraphsd). There oo e several lara
trees on the downstreom slopes, Mach of rhe
Wty Sl pe er oo ron e due to ran=ott from vl
roadway baverent and several drains bave been placed
ar rthe dowiotreoam o winawal le Yo proevept Tarthen
Crosiomn, The: downotream sltopes are not well
naInt o ted,

Nocurdt, oxtends alopa the ot crde cdae of thoe
S1dewall alara the aparream creat (which mavy be the
top ob g structural retaining wall that mav have
been 1nstal el an 1941 o vrarce the dam crect
elesation., The upsts eam slope 18 aulte 1rreqaular
and 1t oappeears the lake has sailred ap concaderab 1w
Aadalnst the upstream dam ftace except 1n the vicinty
of the rarn spal lway.,
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Appur tenant Structures

The reinforced concrete main spillway arch culvert
is in excellent structural condition in view of its
aae. The winawalls and parapets display minor
crackina and spalled arcas but the structurally
important zones are in an intearal condition and
recently painted. The semi-clrcular culvert

openina has a clear span of 16 feet. The headroom
above the paved invert is about 8 feet and there is
a two to three foot drop at the outlet edge onto the
natural stream hed. The spillway drop inlet 1is a
three~sided reinforced concrete wall connected to
the hridae winawalls. The middle section is 15 feet
wide with each return measw ina 10 feet. The top of
the weir 1s spalled but is in an intearal condition.
The vertical-lift sluiceacates are serviced from a
small concrete platform which extends out from the
culvert fascioe. The gate is divided into two
sections and i1s mounted on a steel frame comprised
of 3 inch ship channels with a top frame to supmort
a come—-a-lona for erercacency liftina or removal.,
Althouah the aate was submeraed 1t appears to he
approximately 3'-6" feet wide and 8 feet deep and is
operable,

The flared winawalls are apparently tihe 1950
replacements for the oriainally walls which
paralleled the centerline of roadway and dam axis.
The paved 1nvert of the outlet structure rests on
timher mrudsills and a rather unigue hinaed discharae
apron i¢ affixed to the trailing edae of the invert
clah qrade beam.  This “"flow door" 1s in remarkablv
annd condition and effectively has limited the
undercutting of the downstream channel, Howcver,
there 10 considerable erosion around the downstreom
winawalls,

The auxiliary spillwav is a 5'-0" diarmeter steel
pipe with an irreaqular concrete inlet which is
blocked up by stoploas to El. + 84, The pipe
appears to bhe partially blocked up and the stoploas
apr~rar to he ipmovable.,  The penstock discharaes
into the foundations of an old millhouse and hence
into a conerete lined millrace which extends abont
150 feet downstreom,

There are several concrete flumes that extend from
the upstream curbline and drain back iInto the
reservolr.  All were oriqginally equipped with hinged




timber tide gates to prevent high reservoir heads
from flowing onto the crest. All are now blocked or
inoperable.

Reservoir Area

The lake has a regular, well-defined shoreline that
extends upstream to the headwaters in the natural
streambed. The reservoir is almost entirely bounded
with residential development and municipal parkland
and is clear of debris. There is little evidence of
silting except immediately adjacent to the dam face.
There 1s a low sea wall alona the east shoreline -
which was apparently erected in 1941 after this area
was overtopped. This area immediately above the
intersection of Holly Avenue and Cedar Street
appears to lie sliaghtly below the dam crest and
appears to be flooded whenever the dam or perimeter
dike 1s overtopped.

Downstream Channel

After discharaina through the study dam, the
Chestnut Branch flows 1,800 feet northwest where it
crosses under Lambs Road in a fair sized rectanagular
culvert. The channel is narrow but well-defined and
the overbank flood zones are heavily wooded. The
channel 1s poorly maintained and is partially
hlocked with vegetation and fallen trees. The
downstream flood plain is used unofficially as a
park but is presently undeveloped for the most part.

e — o e
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SECTION 4 - OPFRATIONAL PROCEDURES

4.1 PROCEDURES

Operational procedures were not physically obhserved by
the inspection team. Discussions were held with
personnel of the Robhins Lumber Company who informed the
inspection team that the resular maintenance of the
culvert and crest roadway is handled by Gloucester
County.

4.2 MAINTENANCE OF DAM

The main spillway culvert is maintained by Gloucester
County in a workmanlike fashion as part of their
continual road proaram. The chain-link fence and
upstream shorelines are apparently maintained by Borouagh
maintenance forces,

4.3 MAINTFNANCE OF OPERATING FACILITIES

The only operatint facility is the twin sluicegate which ‘
is operated and maintained by the Borouah. Their *
representatives stated that repairs are undertaken on an (3
as-needed basis. ]

!

4.4 DESCRIPTION OF WARNING SYSTEM IN EFFECT

None exists except for monitorina by County and local
Municipal personnel during heavy storms. The sluicegates
are adjusted during heavy storms to prevent flooding of
the low-lyini areas around the lake, especially towards
the ecast.

4.5 EVALUATION

The present operations are deemed to be adeauate in viow '
0of the heicht of the dam. There are no records of serious

overtoppina since 1965, The upkeep of the spillway and

shorcefront along the upstream face is satisfactory and

silt is periodically removed when the lake is lowered. '
As previously stated, the maintenance of the downstream ‘
embankment slopes appears to have been neglected in
recoent years,




SECTTON 5 = HYDRAULIC/ Y DROLOGTC

fal EVALUATION OF FENTURES

d.

besign Data

Bascd on the criteria in the Recommended Guidelines
for_Safety TInspection of Dams, Alcyon Lake Dam is
small in size but is placed in the high hazard
category. One half the probable maximum flood was
selected as the design storm by the inspecting
¢cngineers. Precipitation data was obtained from
Hydrometeorological Report #33.  The inflow
hydrograph and reservoir routing were calculated
utilizing the HEC-1 computcer progran. The discharge
for the SDF was calculated to bhe 6,927 cfs. With
a spillway capacity before overtopping ot 632 cofs,
the dam can accommodate only 9° of the design

flood and is adjudged to be inadegnate (sce Sec-
tion 7).

Experience Data

Records indicate that two large sections of the dam
were washed out in a storm on Sceptember 1, 1940,
Since then, inspection reports indicate that there
was a breaching in 1965 when about one half of the
embankment was washed away.

Visual Observations

The dam appears to have been and remains a potential
flooding problem but has causcd little damage in the
past except to the structure itself and the lumber
vard facilities immediatcely below the crest. It
appears that severe storms in 1967 did not cause
serious damage although the dam was overtopped.

Overtopping Potential

The appended hydraulic analysis indicates a considor-
able potential exists for continued overtopping, due
principally to lack of sufficicent freeboard and the
limited spillway capacity. The design flood would
overtop the irregular dam crest by approximately

2 feot.

ome




Drawdown

Drawdown is provided by
wood sluicegates in the
tailwater or inflow, it
3/4 of a day to dewater
silting it is presently

opening the two vert iceal 1414

main spillway. SSUMI NG Lo
would take approximatoly

the lake.  Due to the heavy
impractical to utilize the

stoplogs in the auxiliary spillway contrance.
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

Visual Observations

Based upon the inspection of existing conditions and
the partially complete source of desian plans, the
dam embankment and roadway culverts are deemed to bhe
in a aood to fair condition except for the continual
maintenance oblem of roadway sur face drainase and
the irreaular crest elevatlion. Although no serious
hazard is foreseen, a collapse of the @incipal
spillway could choke up the culvert opening and
create a hvdraulic blockage which would be difficult
to clear durinag periods of heavy flow.  The roadway
embankment is quite wide in relation to its heiaht
and as a water-impounding structure, has adequate
stability althouah the few trees and root systems
should be recmoved. Overtopping could cause a washout
of the downstream road shoulders and sideslopes along
the culvert wingwalls and the lower crest arcas ncar
the right abutment. Because of the irrecular road
profile, the overflow would be concentrated in
several arcas to the right of the spillway and could
possibly cause a breaching, similar to that which
previously occurred in this area.

althougnh no evidence of serious seepage was observed,
the downstream condition of the 5 foot diamecter pen-
stock pipe (which serves as an auxiliary spillway)
could trigyer piping problems along the conduit.
There is no downstream headwall or any type of
anchorage supporting this conduit and it is doubtful
if this outlct could withstand extended periods of
hecavy flow. From the appearance of the stoplogs in
the inlet, this conduit has not been touched or
maintained in many vears.

It was noted that several of the headwalls of the
corrugated mctal pipe street drains have been
demolished by heavy flooding and substantial lengths
of the pipe cxposed.




d.

The shoulder/crest areas alona the roadway including
sidewalls and curbs, show considerable evidence of
differential settlement hut most appear to he
localized prohlems and not the result of hydraulic
miaration of fines. In several areas, the
installation or repair of the various utilities
could be the' cause Lf this settlement. The curb
inlets which discharae into the lake are of little
conseaquence although the timbher tide gates are
missinag within the concrete flumes.

Design and Construction Data

Althouah no hydraualic or structural computations
were located, a review of the original plans
indicates that the concrete intake structue and
arch culvert were conservatively desianed and in }
spite of their age and previous failure of the 3
winawalls, are helieved to he adecuate insofar as
stablility and strenath are concerned. The
inspection team noted that the oriainal winawalls
(which paralleled the dam axis) have been replaced
by the flared walls but the reason for this
modification i1s unknown. It appears these winas
collapsed in the 1940 flood, or possiblv in 1950,

Operatina Records

No records are available hut the dam appears to he
operating satisfactorily., There are no known
instances since 1965 where overtepping caused any
appreciahle damage but there are no recent records
of floods or inspection reports at the Division of
Water Resources.

Post Construction Changes

e most recent post-construction chanaes in
cvidence are the 1950 and 1959 installation of
winawalls. However, there has been a variety of
drainase control devices installed alona the road
shoulders to channelize the surface run-off (which
arpears to he a continual maintenance jrobhlem).

The inspection team was informed that the County has
already preparcd decian plans for rebuildina the
spillway; honce, more recent hydraulic studices would
bo assumed to be part of this desian.  Conscauentliv,
the recommendations regarding further studics scot
forth in Scection 7 should interface with this desian
currently in progroess.

14




e. Seismic Stability

The dam is located in Seismic Zone 1 and due to 1its
emhankment width and spillway geometry, has
nealigible vulnerahility regarding earthauake
loading intensitiecs as 1t 1s statically stable.
Experience indicates that dams in Zone 1 will have
adequate stability under dynamic loadings 1if stable
under static loading conditions.

i

™
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SEFCTTON /- AGSESRM PN L RECOMI LA
REMEDTAL b 5 v

7. DAM ASSESHMENT

i:
1N -
g a. Satety
3 Subject Yo the anherent Tymp ot ac o0 vy o
: visual itnapection, the Loko AV Doy choe b d
H as belng in a fair overall ctracton b et
‘ althouah the spillway overflow werr aned dycochog o
culverts are incapable of poccana Che b an 1 ood,
The dam embankment is bul bt of anknown compocyt pon
hut due to 1ts Jow helaht, bhrood wrded oo v gmtor ;
cut-of f walls atr the main arillway o pdoe o o] '
o o bhe of A safticient amperviogs condrtron fo
withstand all norma!l hydvaunlie hoeada, The proe
spillway capacity is inadequate and doces not meet
the requirements of the Recommornded Guidelines o
4 Safoty Inspection of bams, being abloe to accommodat.
g only 97 ot the 1/2 PMP degsian flood as caloalated by ‘

corps of Fngineers criteria.  The SDF is caleulated
to overtop the dam by 2 fecot at the low point alone
the roadway. '

i

: b. Adequacy of Information

The information gathered tor the Phase 1o ingspoection
§ is decemed to be adequate roagarding Che st ructural {
stability of the dam. However, no recent surveys or :
inspections have been made.

1
C. Urgoency 1
It is reocommeonded that tuarther studies and the remedr ol 4

measures onumeratoed below be undertaken in the future,
after a review of the plans prepared by Gloucestor
County for reconstruction of the main spillway,

d. Necoessity for purther Study

in view of thoe inability to discharge the design flow,
further hydroulic and hydrologic studics are yocommendoed
in conjunction with the county's pmrepared desiagns Lo
ascertain what foeasible methods coulbd bhe emplovod to

alleviate the substandard hyvdraulics, in its prosent

condition, the dam is subject {0 continued overtoppinea
and potential damage to the structure itself, 4
3
16
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/.2 RECOMMENDAT TONS / REMEDTAL MITAGUR
a. Recommendat rons

On the basis ol this ingspection, 1t s poecommended
that. the County review its new spillway desian,
incorporating, i/ nccessary, the Corps of Bnuyincers!
hydraulic and hydrologic criteria. Upon completion
of the new design, reconstruction of the spilliway
should be performed and its capacity incrcased satfi-
ciently to accommodate the spillway desian flood. The
downstream slopes in the vicinity of the main
spillway wingwalls and the auxiliary spillway ontlet
should be regraded and further protected with slope
paving. Other remedial measures to be taken under
advisement. include:

1. place riprap in the spillway out falls and =¢i}-
ling basin to lessen the undercuttinag
notential,

2. rebuild and/or stabvilize the CMP road draine at
theivr outlet conds,

b. O&M Maintenance and Procoeduares '

No additional procednres other than those prosently
in coffect appecar to be warranted until such time as
further studics are completoed. The Porough
maintenance forces are cognizant of their
responsibilitics and appear to do an excellent job,
however, the Borough should develop written operating
procedures and a periodic maintenance plan to ensure
the safety of the dam. Tt is fuarther recommended
that the owners prepare an cmergency action plan and
downstream warning system to minimize the potential
cffects of a dam failure.
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December, 1979

View of main spillway inlet

December, 1979

View of main spillway cuiiet

.




December, 1979

View of auxiliary spillway inlet

December, 1979

View of auxiliary spillway outle!

P . . “‘




December, 1979

View of downstream channel of main spiliway

Decembeg 1979

View of downstream channel of ouxiliary spillway




Gilrcy LIS
HYDROLOGIC AND HYDIAULIC DATA

ENGINEERING

DRATNAGE AREA CHARACTERISTICS:

DATA

4.0 square miles

ELEVATION TOP NOPMAL POCL (STORAGE CAPACTTY):

ELEVATION TOP FLOOD CONTROL POOCL (STORAGE CAPACTTY):

RLEVATION MAX I DESIGN POOL:

84 MSI, (66 acre=*ceet)

Unknown

87 MSI, (150 acre-fect)

ELEVATION TOP DM

CREST:

a. Elevation 87 MSL

b. Type _Earth embankment with concrete drap inlet spillway

¢, Widsh 40 feet (varies)

d., lLengti_480 feot

e. locatiou Spillover
i. Mumber and Type of Gates

OUTLET WORKS:  Main spillway

Three-sided narrow crested welr and drop inlet

a. Type X v
L. Location Near riaght abutment
c¢. Entrance inverts 84 !SL

75% MSL

d. Exit inverts

e, Emergency draindown facilities

None
HYDROMETEOROLOGICAL GAGES:

2-timber gates 3'-6"

a. Type

b, Location

¢. Records

MAX T NON-DAMAGITKG DISCHARGE: 632

cfs
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